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First: Math, Science, and Engineering knowledge.




Adigl) g aslad) g il b Aaldl) i jlaal) i) ]
Static, dynamics thermodynamics mechanics of solids, fluid mechanics, heat, mass&
momentum transfer, electrical theory national and properties of materials, information
theory.
Aal gl daadiiall g 4l G jlaall b duase 43 (6 O L2
Have broad and Specialist technical knowledge.
Aeadigll i 1) Jlanal) (b Aara 4338 4 ra dgal (95 ¢ 3
In- depth of technical knowledge in major engineering discipline.
(..o liidal) aranal g slanlll) dwdigh) Cle g gally 48 all 4

Knowledge of Engineering topics log statistics, facility design and computer integrated

manufacturing (shea,1997).
Apualy M g drgadal) g Al 580 o slal) agd 5
Understanding of physical , life, and Mathematical Sciences (NSPE, 1992).
Al 1) 9 daalal) g il 5l o glall sldd) agdll L6
A fundamental understanding of Mathematic ,Physical and life Sciences (Evans, 1993).
,Sgﬂb f-l-),j.-,\ﬂ‘ 3\9.‘9\9 Ql,ybl,uﬂ gul-uy\ eg.“‘ J
A fundamental understanding of Mathematic and Physical and life Sciences (Koen, 1998).
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Thermodynamics, Dynamics, Static knowledge of Engineering Fundamentals Includes
calculus, chemistry physics, and engineering sciences ( e.g. statics, dynamics,
thermodynamics (shea,1997).
Alpas g Aol 9 4338 4l lligg 0 9
A breadth and depth of technical background.
Arigl) e laall Lpdlad) asalial) agd o § 408l g Apusigl) aglal) A dail g Bac @ eliag 0,10
(AadlaAl) 5 81 J g g ALY (5l pall claiild ga sl cdliludl g Aulall 3 gal) SLuilCia sdasu
i glaal) Ayl g Lgili g% g ) gall Aagada A g S 4 a1 dads
Breadth of engineering sciences (Ability to understand the basic concepts in most of the 7
engineering sciences): mechanics of solids, fluid mechanics, Thermodynamics, heat, mass
& momentum Transfer, Electrical Theory, Nature & properties of materials and
information Theory ( Koen,1998).
Slaad) Lpigh el A dpulud) aliad) agd o 5 aal) Luwaighl aglad) B gl 11
Depth of engineering science algidity to understand the logic concepts in most of the 7
engineering science ( koen ,1998).

Mgl g dnatigl) (A cilblosa s g (e gy 0112
Engineering courses with applications.

(Experiments) <23 Ll
R el g i) Judad ) A8 L bl g el anacal o 8,480 L1
An ability to design and conduct experiments as well as to analyze and interpret data.
Ly g i) Jalas o 58l el of .2
Demonstrated ability in data analysis and interpretation.
(SN g £ sabaall ) s g ilpada i) sLiy) A8 jaal) (o Sl g il alh ¢ .3
Experimentation and knowledge discovery (Hypothesis formulation, survey of print and
electronic literature (Lang, 1999).

Lgis gl g ciluda Al and g A il malialy ol 0 .4




Experiment inquiry, hypothesis test and defense.

R el g bl Judad ) 48U L bl g ) anacall o 3,480 .5
An ability to design and conduct experiments as well as to analyze and interpret data
(Bankel,2003).

-uMJ‘ﬂmﬁj‘M&!&u!%?w‘J‘#JM‘MuJ‘;st‘ .6

An ability to design and conduct experiments as well as to analyze and interpret data

(Lattuca,2006).
Design :psaail) ;GG
Jliiey) s JAAT 3adaa clala b A aladead) g cld gSall g daaiy) araal o oJ.\Aﬂ 1
(ibaad) g Slaial) g il g ‘541.54."5‘2{\ cuilad) Ja e adl il day jal) cilaaaal) (s
Ao i) g dsliall A8 g 4 1 et g () g dasall OJAYU
An ability to design a system, component or process to meet designed needs within realistic
constraints such as economic, environmental, social , political ethical, health and safety,

manufacturability and sustainability.
.Laclﬁj.\:\éaemléﬁhﬁ\g*@'uisSJﬂ‘ 2
Ability to design and implement useful system and products (NSPE,1992).
G 8] gl ) g aida g g Aliaal) Jgdad) auglig gy gdai g AlSial) Ly jai g agant o 5 adll L3
AlCEal Jas ) asalaaiil)
An ability to identify and define a problem, develop and evaluate alternative solutions and
effect one or more designs to solve the problem (Evens,1993).

otead) anaaill oy Ldial) B Jand) 3 8 a5 o) .4
Experience in working on practical design projects (Benefield, 1997).
Lo 8 ol Al g Lghudat g LBl (e S g3ad Jolad) i phal o 5 a8l sananall) 8 5lgs .5
Adlite calaal g Adlisa
Design skill: an ability to develop and implement solutions for a broad array of issues
involving many disciplines and conflicting objective ( Shea,1997).
U gSal) avana o B a8l gl .6
Demonstrated ability to design a component (long, 1999).
dea ggda g Adild M“M3awclﬂ a9 allail) il Qg Aalaily) daia J\’ddsjieéj 7
£ 9l SJM}&#JJ?&‘Y\éﬁﬂmﬁmbaw\:\éﬁj Ladl) g
Conceiving and understanding engineering systems (setting system goals and
requirements, defining function, concept, and architecture, modeling of system and
ensuring that goals can be met , development project management) ( Bankel 2003).

(=2 Cila glaall aladin) g Ly Aaldl) alial g Lgdal ya g araail) dles 43 pa) asaail) .8
dadaia asabalil) g (s Haday aldl) azaadll g Aliall daaie azaadills alalY) g avaail)
iy
Designing (the design process, the design process phasing and approaches, utilization of
knowledge in design, disciplinary design, multidisciplinary design, multi-objective design

(Bankel,2003).
S Al e 5l 9
An ability to synthesize ( saurnderrs,2005).
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An ability to design a system, component, or process to meet desired needs ( lattua,2006).
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An ability to function an multi - disciplinary teams (lattuca, 2006)
(B P s Jard) o 5,48 2
An ability to work as part of a tem (NSPE,1992).

Bl dalad) COISEAN Jad s AT dpwaia C¥law (pe Ul gl 3 Y aa Jaadly 3 il il .3
Experience working with persons /students from other engineering disciplines to solve
large scale problems (Benefield,1997) .

O Y15 Cpsiioncal 5 (3 1) s Aoy sl 5 e gl 131,580 e Sl e .4
(A sl 8 T Jany o3l 3l g
People skills .The ability to work effectively with customers, management, and colleagues,
works well in a team structure, (Shea,1997).
Aldilia g ALY Saantia Jas Ay A Jaad) pokiiey 5
An able to function in am multicultural and divers work environment (koen,1998).
i (o Janll Allad g 4l 6
Effective team skills(koen,1998).
BalBy cpuliiy aodi (3189 lales B By Alad Jae (38 Ji00) Jae 1 d Qe Jadl) 7
(A2 32
Team work (forming effective teams, team operation, team growth and evaluation,
leadership, technical teaming (Bankel, 2003).

(18 s Jaall 5,080 4, .8
An ability to work in teams ( Saunders, 2005).

(Problem Solving) :4Séal) Ja ;luald

Aounigh) cOISiall Ja g A lua g aald e 3 adl
An ability to identify ,formulate and solve engineering (lattuca,2006).
9 Tanl g apaat g Lganiti g Led AGLAY (glal) Jilay gl g AlSiall iy jafig aat o 3,080 .2
AEal Ja ) a8 AN asalialll (e JiS]
An ability to identify and define a problem develop and evaluate alternative solutions and
effect on or more design to solve the problem. (Evens,1993).
(sl aladiialy AN Cd CdISEa Ao a8 il g apaail) o 3l A Ja @l g .3
Bl Apuigh gl gLy 5 Apsaig
Problem solving skills. The ability to identify and fix critical problems using sound
engineering principles and following good engineering methods sound ( Sheo,1997).
Aleldy Aial) Ja s 8l 4
Effective problem solving (koen,1998).
Aa gahll g Sabaal) 488t 4bat) cSEa pa Jaladl) o 348 .5
Effective in dealing with real world complex and ambiguous (koen,1998).
Al Jglad) Jilay e s sl o 5480 L6
An ability to formulate a range of alternatives problem solutions, (long,1999).

Zalail) a9 g it b g Adial) agaal ) COMEal) Ja g dtigl) Adial) dallaal) i) .7
Slagill g Joladl adagg 2S5 pE b Lad Juladll g (o 5il) Juladll g i) o 3 )l g
Engineering reasoning and problem solving (problem identification and formulation,
modeling, estimation and qualitative analysis, analysis with uncertainly solution and

recommendation ( Bankel,2003).
AlCEal Ja el = .8
Problem solving skills (Saunders,2005).




(Communication) Jua3¥) :Luslu
Aoy Juaiy) e a8 |
An ability to communicate effectively ( lattuca,2006).

IS Ji A Aol |

An effective in communicating Ideas ( Evans,1993).
e sisa JSy JualV) B lga Da) |
Writing communication skills (Benefield, 1997).
L S Juai) &l jlga D)
Oral communication (Benefield, 1997).
Lladl) Addlia o 508N ,gdis o)) g 4 siSall o) ABadll) CuilS ) g Jlai¥) il jlga &Dla)
Lagd o33l G W) g Gl U Sy ARy Buinal)
Communication skills, both verbal and written , ability to discuss complex issues in terms
that customers management and colleagues can understand.
L5 8 Juaiy) g Al iy 4,US)) 9 £ Laiu) & jlga D) .6
Effective listening skills, effective writing skills, effective oral communication (koen,1998).
Baga Ao A0 Al (Ao siSall g ABAl 1 g AJAAN) 31 )EY) e el g1 ) jlga D) L7

Aaiile Jao Aoy ek 5l g cilelaall g 31 A aidlall o) ) Jaki g dlle d3iga
Interpersonal skills (verbal non-verbal, and written) which maintain high professional
quality , convey appropriate respect for individual, groups, teams, and develop a productive
working environment, ( Lang ,1999)

4 g i) duad) AU Al g 4 gial) cLai) g cLaiY) sl g Jual gill A i) i) .8
ARy e Juait) g (g 8l (i pad) g ila gau Il Juai) g Jilas g1l Badntia g
Communications (communications strategy, communications structure, wrilten,
communication, electronic / multimedia communication, graphical communication , oral
presentation and interpersonal communication (Bankl,2003).
15 58l g @ gisall Jlal) @l jlga el .9
Written and oral communication skills ( saunders,2005).
(Ethics) @AY :lailu
Aigall 5 BMAY) gl agd L1
An understanding of professional and ethical responsibility (Lattuca,2005).

AT @ e g A gﬁ ciral) g cdoelaiay) clalall dulua duaigh) of i85 2
Recognition that engineering is sensitive to social needs, the fragility of the environment,
and ethical considerations (NSPE,1992).

AEANAY jlaally ) 5NN g Al Ayigay iy o .3
A high professional and ethical standard (Evans, 1993).
D) agdy o)l g Aadlid) Sad) g Jueadly Aaldd) ABNAY el Ulle Lal 33l gam o .4
LLeaiall g (il gall g £ 3ha 3 pean Allad o (uSalS () g digeal
High ethical standard to job and personal life. Understands standards of the profession,
and implications of actions to company , employees and society, ( Shea,1997).

AEYAY) laadly o) 53N g digal) e e A28 g o) 5
High professional and ethical standards (Koen,1998). . ‘
Audigl) g alad) B o) 5N 9 Gl Asaa Lagd e o) .6

Demonstrated understanding of the important of honesty in science and engineering

(lang,1999).
Al g &) gnal) g el S0 5 Al (DAY piaiy ¢ .7




Professional ethics, integrity, responsibility and accountability (Bankel,2003).

(Impact) 54 (Gl

Al g dalad) clBlad) o daigl) Jgdad) 8l agdl bl g Lianals] Talae) AL o) L1
A laial) g palaidy) g

The broad education necessary to understand the impact of engineering solutions in a

global , economic, environmental , and societal context (lattuca, 2006).
Autigh gy gubay AN dzallal) g e liuall g dabuai®y) Al &y ol Jaks of .2

Appreciation of the economic , industrial , and international environment in which
engineering is practiced (NSPE, 1992).
Ayl s Ao L) o gl pds o
Understanding of the humanities and social sciences (NSPE,1992).
SR g allal) (g5 agdy g €y o) SRy O
An appreciation and understanding of world affairs and cultures ( Evans,1993).
Lutigh i CLEIAY B a ISyl o
Well- rounded background in variety of non-engineering (Benefield, 1997).
AR g Ao Laia) g AalatBY) LG (e i) agdy g mads JlasY) Jang Lay (S g4zl |
Jue ) Ol b D e sl
Awareness of what it takes for a business to be successful, An understanding of many
economic , social , and cultural , issues which influence business decisions (Shea,1997).

Magy g ClBLELY g dallal) & gaill g i) a8y o )y L7
Appreciation and undgrstandirfg of history, W(.)rld affairs a.l:ld c;ultures . (Koen,{ 998). ‘

L Geatien O g A siall jaaad) (8 Cladaally AU dpwaigd) Jelad) O agdy o) .8
Understanding that engineering solutions are affected by and should be
responsible to limited resource availability (Lang, 1999).

Al ggall g )oY a0l ) dunigh digal A AN g elaia¥) ) a9 agds o) .9

Blamadl s ¢ Auniglly duali) aaianall dakiil g palinvally dAudigh) Aga il g Cpussigally Adalial)
.z\.al.cﬂé%\gﬁ#JﬁﬂbSﬁM\QL'A&U@@U&J&\

External and societal context (Roles and responsibility of engineers, the import of

engineering on society, societies regulation of engineering the historical and cultural
context , contemporary issues and values, developing a global perspective ( Bankel,2003).

(lifelong learning) $uad) s alail) ;lals
A bl e 8,080 Al g BLal) (s alail) ) Aalall )y 1
A recognition of the need for , and An ability to engager life long leering (Lattuca,2006) .
5 ) alad f sl ALYl dndlal Bg5 2
A motivation and capability to continue the learning experience (Evans,1993).
(S aladl) ) Ay alatl) o B 081 3
An ability to Learn on his own ( Benefited, 1997).

Al g Bagaad) il jlgal) culeati€) Ladla Jglan g adiiall g add) o)) Cpaad B ) i 4
Sl o gl b J gall g Cdasil) e 5 )il
Continuously improving personal and organizational performance, always gaining new
skills, able to detect and adapt to changing conditions (Sheu,1997).
Lgasdat g B Lo o1 5360 CLuiSY AlSay) g dndlall 4l 5
Motivation and capability to acquire and Applying new technologies (Kone ,1998).
Blall i alsil) (e g 5 A 9 Gl gall A g3ana (A Gl g O pgdy L6
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Understanding that skill training is an employees responsibility and part of life long
learning (lang,1999).
Bladl (g4 aladil) g &M—u‘}!\ a 7
Curiosity and lifelong learning (Bankel, 2003).
Slall s e.‘a:m ulﬁ 5 a8l .8
An ability for life long learning (Saunders,2005).

(Contemporary Issues) 5 yalasll Lladl) ;] jdle
B yalaal) LA 48 pall 1
Knowledge of contemporary Issues
Magd g AN 5 Agallad) ¢y 95 ) ) 2
An appreciation and understanding of world affairs and cultures (Evans,1993).
Ao ol gigil) Lzl e cla glrally A duaigh ol Lagh jeds o .3
Demonstrated understanding that engineering is affected by information technology issues
(lang,1999).

DS _alaal) ﬁﬁb Ll 48 pall 4

Contemporary issues and values (Bankel,2003).
b palaal) LLadly 48 pall |5
Acknowledge of contemporary issues (lattuca,2006).
(Engineering tools) dawigl i oY) : jde gala
Anigl) A jlaad A U1 Ayaad) Lpigd) <l 9o g <l jlgaall g qullad) aladiad o 5080 1
An ability to use the techniques, skills, and modern engineering tools necessary for
engineering practice (lattuca, 2006).

asaall) g Jaladl) g JuaiBd @ gulad) aladdin) Jo 5,480 2
An ability to use computer to communication , analysis and design (Evans,1993).
J—Ta——abdag—agall Gl _aapllaladi N Al W95 ——Alla a3
Aolead) ediW) ot (Auto CAD, Lotus or dBase)

Experience with or aptitude for use existing software such as auto CAD , lotus or dbase to
solve practical problems (Benefield, 1997)

asaaill g Judadl) g JuaiDl G gudad) aladdia) e 8yl agal 4
An ability to use computer for communication , analysis and design (Koen,1998).
Adigh) (el gﬁ PRESRRRA] <) g2y Jalary Aluatial) Ay gudal) 48 jaal) anal |5
Computer literacy in analysis tools in engineering specialty (lang ,1999).
Lpaigl) dadldd) ; pde Al
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